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LIGHT GUIDING SYSTEM,
EDGE-LIGHTING BACKLIGHT MODULE
AND LCD DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
(LCD) field, more particularly, to a light guiding system, an
edge-lighting backlight module and an LCD device.

2. Description of the Prior Art

The popular backlight from a backlight module of a
TFT-LCD device is light emitting diode (LED) or fluores-
cent tube. Both lighten by power, and the percentage of the
energy consumption from the backlight in the whole back-
light module is around 80 so that it consumes energy
tremendously in the long term. Therefore, it results in the
greenhouse effect and the nuclear pollution because of the
main power generations, such as oil and coal burning and
nuclear energy.

Ambient light in nature, like sunlight, is environmental
and natural resource. The spectrum of the ambient light
comprises visible light which backlight needs, and a design
of a backlight module gathers sunlight by an ambient light
gathering system and guides the light taken as backlight to
the backlight module by a light guiding device, such as
optical fiber. Therefore, it saves energy consumption enor-
mously.

As FIG. 1 shows, FIG. 1 is a structure diagram of a light
guiding system of an edge-lighting backlight module in the
prior art. A light guiding system 1 absorbs ambient light CL,
and generates absorbed light SL. by an ambient light gath-
ering system 10. The absorbed light SL is guided into a
plurality of optical fibers 20 whose a light output end 21
adjacent to a light-in side 31 of a light guide plate (light
guide plate) 30, the light from each light output end 21
passes the light-in side 31 to the light guide plate 30, and
then the light mixed evenly in the light guide plate 30 emits
from a light-out side 33. In hence, the light from the light
output end 21 is taken as a backlight of the backlight module
1.

The main problem that the structure of the conventional
edge-lighting backlight module is optical uniformity on the
light-in side 31 of the light guide plate 30 because a larger
interval between two adjacent light output ends 21 in the
arrangement of the plurality of optical fibers 20 adjacent to
the light-in side 31 of the light guide plate 30 caused by a
smaller light-out angle of the light output end 21 in the
optical fiber 20 (within 60 degrees in general). Therefore, the
optical uniformity deteriorates an optical quality. It needs
more optical fibers 20 if an interval between two adjacent
light output ends 21 reduces. If so, it increases costs and
manufacturing difficulty.

SUMMARY OF THE INVENTION

It is therefore one of the primary objectives of the claimed
invention to provide a light guiding system for use in an
edge-lighting backlight module to solve the above-men-
tioned problems.

According to the present invention, a light guiding system
for use in an edge-lighting backlight module comprises an
ambient light gathering system, a plurality of light guiding
devices, and a wedge light guiding bar. The light guiding
system facing to ambient light is used for absorbing the
ambient light to generate absorbed light. Each light guiding
device has a light input end and a light output end near to the
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ambient light gathering system, and the absorbed light from
the light input end being guided to the light output end. The
wedge light guiding bar has a light-out surface facing a
light-in side of a light guide plate, an inclined surface
opposite to the light-out surface, and a light-in surface which
is a wide surface coupled to the light-out surface and the
inclined surface, and is near the light out end of the plurality
of light guiding devices.

According to the present invention, an edge-lighting
backlight module comprises a light guide plate, a back plate,
an optical film, and a light guiding system. The light guide
plate comprises a light-in side, a bottom side and a light-out
side. The bottom side and the light-out side are opposite to
each other and coupled to the light-in side. The back bezel
is disposed under the bottom side. The optical film is
disposed over the light-out side. The light guiding system
comprises an ambient light gathering system, a plurality of
light guiding devices, and a wedge light guiding bar. The
light guiding system facing to ambient light is used for
absorbing the ambient light to generate absorbed light. Each
light guiding device has a light input end and a light output
end near to the ambient light gathering system, and the
absorbed light from the light input end being guided to the
light output end. The wedge light guiding bar has a light-out
surface facing the light-in side of the light guide plate, an
inclined surface opposite to the light-out surface, and a
light-in surface which is a wide surface coupled to the
light-out surface and the inclined surface, and is near the
light out end of the plurality of light guiding devices.

According to the present invention, a liquid crystal dis-
play device comprises a light guide plate, a back plate, an
optical film, a display panel, and a light guiding system. The
light guide plate comprises a light-in side, a bottom side and
a light-out side. The bottom side and the light-out side are
opposite to each other and coupled to the light-in side. The
back bezel is disposed under the bottom side. The optical
film is disposed over the light-out side. The display panel is
disposed over the optical film. The light guiding system
comprises an ambient light gathering system, a plurality of
light guiding devices, and a wedge light guiding bar. The
light guiding system facing to ambient light is used for
absorbing the ambient light to generate absorbed light. Each
light guiding device has a light input end and a light output
end near to the ambient light gathering system, and the
absorbed light from the light input end being guided to the
light output end. The wedge light guiding bar has a light-out
surface facing the light-in side of the light guide plate, an
inclined surface opposite to the light-out surface, and a
light-in surface which is a wide surface coupled to the
light-out surface and the inclined surface, and is near the
light out end of the plurality of light guiding devices.

In one aspect of the present invention, the light guiding
device is an optical fiber.

In another aspect of the present invention, reflectors are
disposed on the inclined surface, a narrow surface opposite
to the light-in surface, a bottom surface coupled to the
inclined surface and a top surface opposite to the bottom
surface.

In another aspect of the present invention, a plurality of
cylindrical nodes are set up on the inclined surface.

In still another aspect of the present invention, a plurality
of semisphere nodes are set up on the inclined surface.

In yet another aspect of the present invention, the wedge
light guiding bar is made of polymethyl methacrylate
(PMMA).

In contrast to the prior art, the light guiding system, the
edge-lighting backlight module and the LCD device of the
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present invention arrange light output ends of a plurality of
optical fibers near a wide light-in surface of a wedge light
guiding bar, while no optical fiber is disposed near a narrow
surface opposite to the wide light-in surface, thereby saving
materials and reducing weight of the light guiding system,
the edge-lighting backlight module and the LCD device.
Furthermore, there is a certain angle between an inclined
surface of the wedge light guiding bar and the most incident
light to the wedge light guiding bar, so that the light tends
to emit to nodes on the inclined surface and to be scattered.
Therefore, it reduces loss of light by lessening traveling
routes inside the wedge light guiding bar. Besides, light can
evenly emit from the plurality of optical fibers into the light
guide plate because of an appropriate design for a shape and
an arrangement of the nodes within the wedge light guiding
bar, thereby improving uniformity of lightness on the light-
in side and enhancing the optical quality on the edge-
lighting backlight module.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a structure diagram of a conventional edge-
lighting backlight module.

FIG. 2 is a diagram of a light guiding system according to
the embodiment of the present invention.

FIG. 3 shows a front view of a wide surface of a light
guiding bar according to the embodiment of the present
invention.

FIG. 4 illustrates another shape diagram of nodes on an
inclined surface of a light guiding bar according to the
embodiment of the present invention.

FIG. 5 shows a diagram of an edge-lighting backlight
module according to the embodiment of the present inven-
tion.

FIG. 6 shows a diagram of an LCD device according to
the embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In order to illustrate the technique and effects of the
present invention, a detailed description will be disclosed by
the following disclosure in conjunction with figures. Please
note, the same components are labeled by the same number.

Please refer to FIG. 2 in conjunction with FIG. 3. The
light guiding system 1 comprises an ambient light gathering
system 10, a plurality of optical fibers 20 and a wedge light
guiding bar 40. Specifically, the ambient light gathering
system 10 faces, absorbs ambient light CL and converts the
ambient light CL into absorbed light SL. It is noted that the
ambient light can be sunlight, lamplight or lights from other
luminous objects, and wavelength of the absorbed light SL.
is in a range of visible lights which means the absorbed light
SL is qualified as a backlight in the backlight module. Each
optical fiber 20 has a light output end 21 and a light input end
22, and the light input end 22 of each optical fiber 20
assembles to a bunch close to the ambient light gathering
system 10. The light guide plate 30 has a light-in side 31 and
a light-out side 33. Light is incident to the light-in side 31
and then emitted from the light-out side 33 after a mixture
in the light guide plate 30. The wedge light guiding bar 40
has a light-out surface 401 facing the light-in side 31, an
inclined surface 403 opposite to the light-out surface 401,
and a light-in surface 402 which is a wide surface coupled
to the light-out surface 401 and the inclined surface 403. The
wedge light guiding bar 40 may be made of polymethyl
methacrylate (PMMA) or others.
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The light output end 21 of each optical fiber 20 is disposed
nearby the light-in surface 402. It is noticed that a number
and arrangement of the light output ends 21 depend on
practical situation but not been limited as FIG. 2 shows. Less
energy loss of light in the optical fibers 20 which means an
excellent light guiding device assures sufficient light to
reach the light output end 21 when the absorbed light SL,
from the ambient light gathering system 10 emits to the
optical fibers 20 through the light input ends 22 of the
plurality of optical fibers 20 and is guided to the light output
end 21. The light passing from the light input end 21 through
the wedge light guiding bar 40 emits from the light-out
surface 401 after a mixture in the wedge light guiding bar 40.

The wedge light guiding bar 40 further comprises a
narrow surface 404 opposite to and narrower than the
light-in surface 402, a bottom surface 405 and a top surface
406. The bottom surface 405 and the top surface 406 are
disposed oppositely and coupled to the inclined surface 403.
In order that the light through the wedge light guiding bar 40
emits optimally from the light-in surface 401, reflectors 50
disposed on the inclined surface 403, the narrow surface
404, the bottom surface 405, and the top surface 406 are
used for reflecting the incident light to the wedge light
guiding bar 40 to make more light emit from the light-out
surface 401.

The reflector 50 can be a metal reflector or a medium
reflector. The metal reflector can be made by material with
high reflectivity in visible light wavelength, such as silver,
gold, aluminum, etc. The medium reflector can be made by
material with high refractivity film layer such as TiO,, HfO,,
Zr0,, etc, or by material with low refractivity film layer such
as Si0,, Al,0;, etc.

A plurality of nodes 60 are disposed on the inclined
surface 403 to make the light from the light-out surface 401
emit evenly. The nodes 60 scatters the light from the light-in
surface 402, and most of the scattered light reflected several
times inside the wedge light guiding bar 40 eventually emits
from the light-out surface 401. The appropriate design of
arrangement for nodes 60 makes the light from the light-out
surface 401 more evenly, the even light mixed in the light
guide plate 30 through the light-in side 31 emits from the
light-out side 33, and the light from the light-out side 33
appears more even. Furthermore, each node 60 is, but not
limited to be, shaped as a cylindrical.

Please refer to FIG. 4, each node 60 also can be shaped as
a semisphere, a pyramidal or others.

The light guiding system of the embodiment is usually
applied to a edge-lighting backlight module in the LCD
device. The following is a description of the edge-lighting
backlight module and the LCD device of the light guiding
system of the embodiment.

Please refer to FIG. 5, FIG. 5 shows an edge-lighting
backlight module 2 comprising a back bezel 70, a light guide
plate 30, an optical film 90, and the light guiding system 1
of the above-mentioned embodiment. The light guide plate
30 comprises a light-in side 31, a bottom side 32 coupled to
the light-in side 31 and the light-out side 33 opposite to the
bottom side 32. The back bezel 70 is set up beneath the
bottom side 32, and the optical film 90 is set up above the
top side 33. The even light from the light guiding system 1
mixed in the light guide plate 30 through the light-in side 31
emits from the light-out side 33.

Please refer to FIG. 6, a display panel 80 is disposed
above the edge-lighting backlight module 2 and the edge-
lighting backlight module 2 form an LCD device 3. The
edge-lighting backlight module 2 provides light to the
display panel 80 for displaying images.
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In summary, the light guiding system, the edge-lighting
backlight module and the LCD device of the present inven-
tion arrange light output ends of a plurality of optical fibers
near a wide light-in surface of a wedge light guiding bar,
while no optical fiber is disposed near a narrow surface
opposite to the wide light-in surface, thereby saving mate-
rials and reducing weight of the light guiding system, the
edge-lighting backlight module and the LCD device. Fur-
thermore, there is a certain angle between an inclined
surface of the wedge light guiding bar and the most incident
light to the wedge light guiding bar, so that the light tends
to emit to nodes on the inclined surface and to be scattered.
Therefore, it reduces loss of light by lessening traveling
routes inside the wedge light guiding bar. Besides, light can
evenly emit from the plurality of optical fibers into the light
guide plate because of an appropriate design for a shape and
an arrangement of the nodes within the wedge light guiding
bar, thereby improving uniformity of lightness on the light-
in side and enhancing the optical quality on the edge-
lighting backlight module.

Those skilled in the art will readily observe that numerous
modifications and alterations of the device may be made
while retaining the teachings of the invention. Accordingly,
the above disclosure should be construed as limited only by
the metes and bounds of the appended claims.

What is claimed is:

1. A light guiding system for use in an edge-lighting
backlight module comprising:

an ambient light gathering system, facing to ambient light,
for absorbing the ambient light to generate absorbed
light;

a plurality of light guiding devices, each light guiding
device having a light input end and a light output end
near to the ambient light gathering system, and the
absorbed light from the light input end being guided to
the light output end; and

a wedge light guiding bar having a light-out surface, a
light-in surface, an inclined surface, and a first surface,
wherein the light-out surface is connected to the light-
in surface, the inclined surface is a single surface
remaining a specific angle, is adjacent to and directly
connected between the first surface and light-in surface,
and is opposite to the light-out surface, and the light-in
surface is wider than the first surface and is near the
light out end of the plurality of light guiding devices,

wherein a plurality of cylindrical nodes are set up on the
inclined surface and protrude from the inclined surface;
wherein the plurality of cylindrical nodes are arranged
to scatter light from the light-in surface so as to make
the light from the light-out surface more even.

2. The light guiding system of claim 1, wherein the light

guiding device is an optical fiber.

3. The light guiding system of claim 1, wherein reflectors
are disposed on the inclined surface, a narrow surface
opposite to the light-in surface, a bottom surface coupled to
the inclined surface and a top surface opposite to the bottom
surface.

4. The light guiding system of claim 1, wherein a plurality
of semisphere nodes are set up on the inclined surface.

5. The light guiding system of claim 1, wherein the wedge
light guiding bar is made of polymethyl methacrylate
(PMMA).

6. An edge-lighting backlight module comprising:

a light guide plate, comprising a light-in side, a bottom
side and a light-out side being opposite to each other
and coupled to the light-in side;

a back bezel, disposed under the bottom side;
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6

an optical film, disposed over the light-out side; and

a light guiding system comprising:
an ambient light gathering system, facing to ambient

light, for absorbing the ambient light to generate
absorbed light;

a plurality of light guiding devices, each light guiding
device having a light input end and a light output end
near to the ambient light gathering system, and the
absorbed light from the light input end being guided
to the light output end; and

a wedge light guiding bar having a light-out surface, a
light-in surface, an inclined surface, and a first
surface, wherein the light-out surface is connected to
the light-in surface, the inclined surface is a single
surface remaining a specific angle, is adjacent to and
directly connected between the first surface and
light-in surface, and is opposite to the light-out
surface, and is directly connected between the first
surface and light-in surface and is opposite to the
light-out surface, and the light-in surface is wider
than the first surface and is near the light out end of
the plurality of light guiding devices,

wherein a plurality of cylindrical nodes are set up on
the inclined surface and protrude from the inclined
surface; wherein the plurality of cylindrical nodes
are arranged to scatter light from the light-in surface
so as to make the light from the light-out surface
more even.

7. The edge-lighting backlight module of claim 6, wherein
the light guiding device is an optical fiber.

8. The edge-lighting backlight module of claim 6, wherein
reflectors are disposed on the inclined surface, a narrow
surface opposite to the light-in surface, a bottom surface
coupled to the inclined surface and a top surface opposite to
the bottom surface.

9. The edge-lighting backlight module of claim 6, wherein
a plurality of semisphere nodes are set up on the inclined
surface.

10. The edge-lighting backlight module of claim 6,
wherein the wedge light guiding bar is made of polymethyl
methacrylate (PMMA).

11. A liquid crystal display device comprising:

a light guide plate, comprising a light-in side, a bottom
side and a light-out side being opposite to each other
and coupled to the light-in side;

a back bezel, disposed under the bottom side;

an optical film, disposed over the light-out side;

a display panel, disposed over the optical film; and

an edge-lighting backlight module comprising:
an ambient light gathering system, facing to ambient

light, for absorbing the ambient light to generate
absorbed light;

a plurality of light guiding devices, each light guiding
device having a light input end and a light output end
near to the ambient light gathering system, and the
absorbed light from the light input end being guided
to the light output end; and

a wedge light guiding bar having a light-out surface, a
light-in surface, an inclined surface, and a first
surface, wherein the light-out surface is connected to
the light-in surface, the inclined surface is a single
surface remaining a specific angle, is adjacent to and
directly connected to the first surface and light-in
surface, and is opposite to the light-out surface, and
the light-in surface is wider than the first surface and
is near the light out end of the plurality of light
guiding devices,
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wherein a plurality of cylindrical nodes are set up on
the inclined surface and protrude from the inclined
surface; wherein the plurality of cylindrical nodes
are arranged to scatter light from the light-in surface
so as to make the light from the light-out surface 5
more even.

12. The liquid crystal display device of claim 11, wherein
the light guiding device is an optical fiber.

13. The liquid crystal display device of claim 11, wherein
reflectors are disposed on the inclined surface, a narrow 10
surface opposite to the light-in surface, a bottom surface
coupled to the inclined surface and a top surface opposite to
the bottom surface.

14. The liquid crystal display device of claim 11, wherein
a plurality of semisphere nodes are set up on the inclined 15
surface.

15. The liquid crystal display device of claim 11, wherein
the wedge light guiding bar is made of polymethyl meth-
acrylate (PMMA).
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